Enantiospecific assay for mammalian carbonyl reductase by liquid chromatography with fluorescence detection.
A fluorogenic substrate with an unsymmetrical carbonyl for the sensitive assay of mammalian carbonyl reductase activities, 4-(6-methoxy-2-benzoxazolyl)acetophenone (I), has been prepared. The fluorescence quantum yield of I in acetonitrile is 0.12 at the emission maximum of 448 nm. The corresponding racemic alcohol produced by the chemical reduction of I, (+/-)-sec.-[4-(6-methoxy-2-benzoxazolyl)]phenethyl alcohol (II), exhibits ca. three- to fourteen-fold higher fluorescence at a shorter wavelength emission maximum of 370 nm in conventional solvents. Each enantiomer of II is sufficiently resolved on a chiral cellulose high-performance liquid chromatographic column without derivatization and quantified with high reproducibility. The detection limit for II is 20 fmol per injection at a signal-to-noise ratio of 3. The validity and applicability of I are evaluated with cytosols of mammalian tissues. The optimal pH for metabolic reduction of I in rabbit liver cytosol preparations is 6.2 in the presence of NADPH. The metabolism is proved to be highly stereoselective. The resulting alcohol produced by mammalian tissue preparations, except rabbit kidney, is predominantly of the S-(-)-configuration.